The Supporting Information includes the model and results of finite element simulation, the model and derivations of analytical equations, experimental details for tip fabrication and characterization, and an i T -E S voltammogram with current spikes.
S-2
Finite Element Simulation. The SECM diffusion problem defined in this section was solved in a dimensionless form by employing the finite element method. A tip current, i T , was normalized with respect to a limiting current at an inlaid disk tip in the bulk solution, i T,∞ , to obtain a dimensionless tip current, I T , as and c R (r, z, 0) = 0.
The cyclic sweep of substrate potential at a constant rate, v, is initiated at t = 0 from E S >> toward the cathodic direction to drive a one-electron process at a macroscopic substrate as 
S-5
Simulation Result. Attached is the simulation result of a quasi-steady-state i T -E S voltammogram in the SG/TC mode for a nearly reversible substrate reaction under the tip ( = 2) as obtained using the following dimensionless parameters.
Diffusion equations for species O and R in the solution phase (eqs S-5a and S-5b, respectively) were also expressed in dimensionless forms as
where values of 0.25 and 0.25/ξ 2 were used as dimensionless diffusion coefficients. Substrate boundary conditions were given by (S-13a) (S-13b)
In the attached simulation result, K = 8 at L = 0.25 is equivalent to = 2. Other boundary conditions and initial conditions were also defined in dimensionless forms. The overall simulation space is large enough and does not control simulation results.
S-7
Mediator Concentrations under Quasi-Steady-State Conditions. Figure S -2 shows the simulated concentration profile of a substrate-generated species, R, detected at the tip at a diffusionlimited rate in the SG/TC mode. Closed circles represent eqs 6 and 8.
S-9
Reversibility of Substrate Voltammograms. Figure where I S (t) represents the semi-integral of substrate current. In addition, the Nernst equation is given by
The combination of eq S-17 with eqs S-16a and S-16b gives eqs S-15a and S-15b.
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Kinetically Limited i T -E s Voltammograms with Partially Retraceable Regions. In Figure 4 , Therefore, the identical quasi-steady-state tip current is obtained in the SG/TC mode at E s << E pc on forward and reverse potential sweeps although the corresponding substrate currents are different.
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Analytical Equations for Quasi-Steady-State i T -E S Voltammograms. In this section, eqs 6 and 8 are derived as analytical equations for quasi-steady-state i T -E S voltammograms in feedback and SG/TC modes, respectively, by extending the theory of quasi-steady-state tip voltammetry.
S-5
Model and Assumptions. Analytical equations for quasi-steady-state tip currents at different substrate potentials were obtained by extending a model for an SECM-based thin layer cell (TLC). S-5 In the extended model ( Figure S-5) , the surface of a macroscopic substrate was divided into the TLC region under the tip and its exterior region. Different surface concentrations of redox mediators in the respective regions are given by and for species O and by and for species R. These distinct surface concentrations are due to a higher mass-transport condition at the region under the TLC than at the exterior region. Accordingly, a quasireversible reaction was assumed at the TLC region of the substrate surface. At the same time, a reversible substrate reaction at the exterior surface was assumed as a requirement for obtaining the whole i T -E s voltammogram under quasi-steady-state conditions (see eqs S-15a and S-15b). In contrast, surface concentrations of redox mediators at the disk tip, and for species O and R, respectively, were assumed to be uniform.
S-6
Figure S-5. Model for an SECM-based thin layer cell.
S-13
The tip current in this leaky thin layer cell, i T , is approximated as the sum of the feedback (or SG/TC) current from the substrate under the TLC, i TLC , and the direct current from the bulk solution, Mass balance in the TLC is also approximated to (S-20) where the equality is satisfied only with D O = D R . S-8, 9 The direct current from the bulk solution at quasisteady state is determined by the tip-substrate distance and the concentration of a tip-detected species at the exterior surface of a macroscopic substrate (eq S-15a or S-15b for the feedback or SG/TC mode, respectively). This surface concentration is seen by a tip as a bulk concentration at short tip-substrate distances ( Figure S-2 ).
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Feedback Mode. Eq 6 was obtained for quasi-steady-state i T -E The normalization of eq S-27 with respect to (eq 1) gives eq 6.
S-16
SG/TC Mode. Eq 8 was derived for the SG/TC mode. When the substrate-generated species, R, is oxidized at the tip at a diffusion-limited rate, i.e., , the combination of eq S-19 with eq S-20 yields (S-28)
Also, the direct current from the bulk solution is given by the concentration of species R at the exterior substrate surface (eq S-15b) as 
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